Introduction
olorectal cancer is the most common gastrointestinal cancer and the leading of cancer deaths in the United States of America [1] . Regarding the gender factor of colorectal cancer among women, after lung and breast cancer and in men after lung and prostate is the third rank of incidence. According to the world health organization, each year 875,000 new cases of the disease are recorded [2] . The incidence of colorectal cancer varies around the world, in America, Western Europe, Australia and Japan has the largest rate and in African and Asian countries has the lowest rate [3] . The majority of colorectal cancers (regardless of the etiology) of adenoma polyps originate. Adenomatous polyps may be pedunculated or sessile,; cancer is more common in sessile types. Adenomatous polyps could be tubular histology, villus and tubular-villus. Although many risk factors for development of the disease have been identified, such as the viral infection, the inherited genetic predisposition, the molecular mechanisms related to the colorectal carcinogenesis remain under investigation [4, 5] . Viral etiology of human malignancies is an intriguing subject, with the exception of HCV, all the known human tumor viruses contain DNA as their genetic material [6] . The role of viral agents recognized in human tumors, such as cervical cancer by HSV, cancer of nose, throat and Burkitt's lymphoma by EBV, blood vessels cancer by HHV8, leukemia by HTLV, liver cancer by HCV and HBV, cervical and skin cancer by HPV and Hodgkin's disease by CMV. CMV is a member of the herpes virus family that is a ubiquitous worldwide. In the United States 40-90% of adults are seropositive owing to exposure to the virus at some time during life [7] . CMV infection is lifelong and the latent virus can reactivate to cause serious illnesses when the host is immunocompromised. A potential role of CMV in colorectal carcinogenesis has also been investigated. So far, studies have provided contradictory results. Some authors were able to detect CMV DNA in colorectal adenocarcinomas by different laboratorial techniques, such as in situ hybridization and PCR [10] [11] [12] [13] [14] . In contrast, others failed to demonstrate the presence of CMV in tissue samples of colorectal cancer, even using the same methods of detection [7, [15] [16] [17] [18] [19] [20] . Give the importance of colorectal cancer as the most common gastrointestinal cancer and detection of an infectious agent in human cancers might have important implications in cancer treatment and prevention, the present study to investigate the prevalence of CMV in patients with colorectal cancer and polyps in comparison with healthy subjects by using PCR technique conducted.
Materials and Methods

Patients:
In this analytical case-control study, informed consent was received from all patients admitted to the Endoscopy clinic of Toos and Firoozgar hospital in Tehran, Iran, between January 2013 and May 2013.
C
Fifteen patients with colorectal cancer, 20 patients with colorectal polyps and 35 patients without malignancy as controls were studied. Sampling was performed by endoscopic biopsy operation. All collected tissues were kept frozen under -20ºC until analysis. DNA extraction: The DNA was extracted using the KiaSpin®Tissue Kit (Kiagen CA, Iran) according to the manufacture's instructions. In order to determine the concentration of the sample absorbance at a wavelength to 260 nm was performed by biophotometer system (Eppendrof, Germany). In addition, to determine the purity of the sample wavelength of 280/260 nm and 230/260 nm was also examined. PCR: In order to determine the quality of the extracted DNA, polymerase chain reaction amplification of the gene for human β-globulin was carried out (Table 1 ) [8] . The mixture reaction PCR for a reaction volume of 20 µL containing 10 µL prime taq premix (2x), 3 µL of sterile distilled water, 1 µL of forward and rivers primers and 5 µL of DNA template. The PCR reaction was carried out in accordance with the schedule of time and temperature. As first denaturation 95ºC for 5 min, then 35 cycles of 95ºC for 50 seconds, 55ºC for 30 seconds, 72ºC for 40 seconds and finally 72ºC for 5 min final elongation was performed.
In order to reproduce the CMV genome of samples was performed using specific primers (Table 1 ) [8] . The mixture reaction PCR for a reaction volume of 20 µL containing 10 µL prime taq premix (2x), 3 µL of sterile distilled water, 1 µL of forward and rivers primers and 5 µL of DNA template. The PCR reaction was carried out in accordance with the schedule of time and temperature. As first denaturation 95ºC for 5 min, then 35 cycles of 95ºC for 50 seconds, 60ºC for 45 seconds, 72ºC for 40 seconds and finally 72ºC for 5 min final elongation was performed. Then 5 µL of the PCR product on a 1.5% agarose gel was taken.
Statistical analysis: were performed using the SPSS-20 (SPSS, Inc., Chicago, USA) software package. The relationship between the prevalence of CMV and occurrence of colorectal carcinomas and polyps and also compared with control group tissue samples were analyzed using the t-test and χ 2 test. Statistical significance was accepted at the 5% level.
Results
In patients with colorectal cancer, CMV DNA was found in 8 (53.3%) of tumor samples. In patients with colorectal polyps, CMV DNA in 10 (50%) of polyp tissues was found. CMV DNA was found in 13 (37.1%) of patients in the control group of non-malignant. Statistical analysis showed no significant association between the prevalence of CMV and incidence colorectal cancer and polyps in comparison with the control group (p=0.226).
The results showed that the highest prevalence of CMV in patients with colorectal cancers older than 55 years (26.6%), in patients with colorectal polyps in two age groups of 33-55 years (25%) and over 55 years (25%), and non-malignant control group under 35 years (14.28%). In terms of gender, the highest prevalence of CMV in patients with colorectal cancers in men (33.3%), in patients with colorectal polyps of women (40%) and in non-malignant control group women (20%) have been observed. The highest prevalence rate of the virus in patients with cancers involvement of anatomic location, proximal colon (26.7%), patients had polyps in the proximal colon (25%) and in non-malignant control group were distal colon (37.1%). Statistical analysis showed no significant association between the prevalence of CMV, age group, gender and anatomic location in patients with colorectal cancer and polyps in comparison with the control group (p>0.05).
In all tissue samples 106 bp band that represents the amplification of human β-globulin gene observed (Fig. 1) . Due to the quality and reliability of DNA extracted, PCR analysis with CMV specific primers was performed; 167 bp band that represent the replication is observed (Fig. 2) . 
Discussion
In this study, we investigated cancers, polyp and nonmalignant tissues for the presence of CMV DNA by PCR method. Results showed that the prevalence of viral DNA in specimens of colorectal carcinomas 53.3%, in colorectal polyps 50% and 37.1% in non-malignant control group.
Since the discovery by Gross of viral causation of murine leukemia, the search for oncogenic viruses in human malignancies has exploded. Based on the current understanding, it has been estimated that some 15% of the global cancer burden can be linked to oncogenic tumor viruses [9] . Various in vitro studies have demonstrated that the gene products of CMV are capable of modulating cell cycle progression and apoptosis by regulating the expression of a member of important host genes. For example, CMV infection has been shown to transcriptionally activate the expression of the protooncogenes c-foc, c-jun and c-myc [7] . Kalejta and Shenk [21] reported that the CMV UL82 gene product pp71 stimulates cell cycle progression by inducing protein degradation of another important tumor suppressor Rb and its family member's p107 and p130 taken together, these experimental observations strongly suggest CMV to be a potential carcinogenic agent.
The presence of HCMV antigens and genome in colorectal cancers has been obtained by means of molecular studies and a direct relationship between the virus and cancer was suggested [10] [11] [12] [13] [14] . The possible association of CMV with human colorectal adenocarcinomas was reported first by Huang and Roche [10] who detected CMV DNA in 4 of 7 colonic adenocarcinomas by membrane complementary RNA-DNA hybridization. It is interesting that CMV DNA also was detected in 1 of 2 cases of familial adenomatous polyposis but not in normal colonic tissues from the same patients or control cases of Crohn disease. Also, Harinks et al. [14] detected cytomegalovirus nucleic acids and proteins in a high proportion of human colorectal tumors but not in nonneoplastic colonic mucosa. However, in other studies, no evidence of a direct association between colorectal cancer and HCMV infection was found [7, [15] [16] [17] [18] [19] [20] . Akintola-Ogunremi et al. [7] examined 23 colorectal hyperplastic polyps, 65 colorectal adenomas and 51 colorectal adenocarcinomas by immunohistochemical analysis with two different antibodies. No nuclear HCMV antigen positivity was detectable in any of the studied cases. In addition, PCR analysis failed to detect viral DNA in 24 selected cases showing non-specific cytoplasmic immunostaining. Knosel et al. [19] investigated the presence of HCMV DNA and antigens, by using PCR analysis. Fifty seven primary tumors and 20 metastases of fresh colorectal cancer tissue were tested, including 13 tumors pairs (primary and metastases) from the same patients. Four (7%) of 57 primary tumors were found positive for HCMV DNA by PCR, whereas all metastases were negative. In a study by Bender et al. [20] on the presence HCMV in colorectal cancer samples, of the 56 tested tissue samples, 6 (11%) were positive for HCMV nested PCR amplification, and more precisely 1 (5%) of 20 cases of adenoma and 5 (21%) of 24 cases of moderately differentiated adenocarcinoma. No PCR positivity was obtained in samples from well and poorly differentiated adenocarcinomas. These results indicating that there is no direct association between HCMV infection and colorectal cancer. Moreover, the results obtained are not supportive of a causal role of HCMV in the processes of carcinogenesis and progression of colorectal cancer.
The present study has shown the presence of CMV sequences in differentiated cancer tissue, polyp and nonmalignant by PCR method reflects the ability of the virus to infect of the different colon cells, but the carcinogenesis mechanism need to be clarified further.
